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An AbftraU of a Letter from Mr. Anthony Leeuwen- 
hoeck of Delft about Generation by an Animalcule 
of the Male feed. Animals in the feed of a Frog. 
Some other Obferrjables in the parts of a Frog. Di- 
geftion, and the motion of the blood /VztfFea- 
vor. 

H Aving been follicitous to examine the generati¬ 
on of Frogs, upon the account of their young 
ones being like a Worm,with a round thick body 
and a. Ihort tayle: I was furprized to find that the Male was 
not joyned to the Female in Copulation, but that he on¬ 
ly late upon her ; and had no Membrum Mafculum : that 
at the fame time when the Famale call: her Eggs or Spawn , 
the Male alfo dropt his Seed ; which is to be Ipread under 
the Eggs : in like manner as the Seed of Fijhes that want 
the Membrum Mafculum is call under the Eggs of the Fe¬ 
male > that the Animalia in femine may conveniently im¬ 
pregnate the eggs. For I hold it necellary that fome one 
of the Animals in femine Qao\A<S. get into a certain * point 
of the yoak of the egg (which point is only fit to receive 
it, and give it the firlf Nourifiiment, till fuch time as the 
Egg comes to be fat on) But if no one Animal Ihould find 
this point, then the Egg is unfruitful: and this may be a 
reafon why there arefo many thoufand more Animals in 
femine Mafculo, then Eggs in the female. 

In federal of my Obfervations I had not found the A- 
nimals taken out of the Tejlicles and Va/a Deferentia of 
Froggs to be alive. But on the firft of April when Froggs 
were ready to fpawn, I took fomc of the Males fitting up¬ 
on the Females , and fqueezed their hinder parts that I 
might get the feed out of the If fa deferentia but the Ani~ 

* By this point or fpeck he means the Cicatricula. 
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malcules I then found, moved butlittle, becaufe the mat¬ 
ter they were in was full of fait particles, which made me 
judgitto b eVrine. 

I then cut open the Tejticlcs and there I found an innu¬ 
merable company of Animalcules fwiming among a fort 
of ill lhapen particles, thele continued alive till the next 
day, tho there were but a fmall quantity of liquor to con¬ 
tain them. 

I judge the Bodies of the Animalcules to have been of the 
thicknefsof ,<4 part ofa hair of my head: If the matter 
they moved in had not been fo thick I fhould have feen 
them much plainer, neverthelefs they are reprefented to 
the beft of my skill in Fig.firjt where A B C is an Animal¬ 
cule as it lay in the Watry matter, and moved it felf there¬ 
in, fometimes the head appeared to be thicker then .other 
times, and often I could lee the Body but from A to B by 
reafon of the thinnefs of the Tail BC. when the Animal 
moved it felf ftrongly, tho the progrefs were but little, 
the motion towards the head was like that of a Snake, 
and the tayle was caft into 3 or 4 Bows. Fig. D is an A- 
nimalcule lying dead, and ftretcht out at length, but in 
this polture I faw but few, for many that were dead lay 
with the fore part of their body bent in,as in Fig. E others 
made as,it were a half circle others had the forepart of 
their Body bent and moved their hinder parts; thefe laft 
I took to be ready to dye. 

The number of Animalcules in all the feed was fo great 
thatl judge there might be 100 00 of them to one of the 
Females Eggs, the lame computation I formerly made 
of the Milt of a Codfijh, but it mull not be thought that all 
the Animals in the Milt of the Codfijh live together, but 
only fuch of them as are neareft the paflage they are to be 
caft out of, and who have more moyfture about them the 
reft of them being more remote in the body, and being 
incompafled with a thicker matter, are not alHte; for tho 
fome fijhes, as the Breame , and Trout , caft their Milt and 
Spawn in two days time, yet Codfijhes are abouta Monetb 
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in doing it; in all which time the feed is fucceffively ri¬ 
pened and perfected. So alfo are Froggs by what I have 
experienced, for the firft Animals I fought were dead, and 
though I afterwards found live ones, yet thofe were dead 
that lay deepeft in the Tejiicle. 

Tis well known that when a Cock^ hath trod a Hen but 
once, many Eggs are made fruitful, the reafon that I give 
for it is, that many of the Eggs in the Ovary, haveeach of 
them received an Animalcule out of the Male feed. This 
Animalcule while the Egg is fate upon dees notprefently 
take the figure of a Chicly but grows into a disorderly Bulk, 
wherein the heart is firft plainly to be difeerned. Other 
Foetus's have a different way of growth, the Loufe has all 
its parts, and is a Breeder while it is yet in the Egg -, the 
Flea fhows like globules fwimming in a watry fubftance, 
it afterwards becomes a Worm, then a Nympha. The Frog 
is a thick Worm till it be of a confiderable bignefs. The 
Humane Foetus tho no bigger then a Green Pea , yet is ftrr- 
nifhedwith all its parts. I have often endeavoured to 
difeover the Animal coming out of the Male feed, in the 
egg of the Hen ; but have been unfuccefsfulthofomeof 
the Globules of the Egg were magnified ro the bigtiefsof 
common Apples. This difappeintment has put me upon 
the Eggs ox InfeBs as the Flea, and Loufe, which being ve¬ 
ry fmall, may be fo much the fitter for this difeovery. 

A certain Phyfician writing of Generation fetsdown 
thefe words, in the Margent from the female feed the fruit 
muf grow however the thing cametopafs. This he inlarges 
upon in the Text, but I think under correction that by one 
inftance I fhall bring a fufficient proof of the fruits com¬ 
ing from the Male feed, and the females only contributing 
to the nourifhment and growth of it. Many of our 
Neighbours either for their pleafure or profit, keep tame 
Babbits, which are large long eard, ordinarily of a white 
colour, but fometimes of a Blew, Black, and Pyed ,• thofe 
that would make a profit of thefe Rabbets by caufing 
them to bring gray young ones, whichinthe forepart of 
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the year may be Told for a wild kind; get a grey Male, 
fuch as are ordinarily found on our fund hills, to pntto 
their female: The Breed that comes from hence always 
takes the gray colour of the Male, and it has never been 
feen that any of the young has had any white, or other 
coloured hair then gray , therewithal they are never fo 
bigg us the Dam , nor have fo great ears, nor are fo tame, 
but of a wilder kind. 

Thefirft Frog which I- anatomized lay on the ground 
in my way, and leemed fo weak through cold that thol 
kicked it with my foot, it would not leap away, this prov¬ 
ed a Female, in the guttsof it I found worms like thofe in 
Children of about the thicknels of a hair of my head. The 
blood conlilted of flat oval particles, (wiming in a clear 
liquor: thefe had no colour as they lay fingly, but when 
2 of them lay upon one another, as here Fig. 2 d. their co¬ 
lour was ftronger. A is an Ovale of blood partly covered 
with B a 2 d. Ovale of blood, C is a id. Ovale oi blood co¬ 
vering a part of ACB as at D. and calling a deeper colour, 
by reafon that 3 Plates lye upon one another: But there 
was another fmall Oval hard by reprefented by E which 
flowed of a higher red then the three Plates together. 
Many of thefe Ovale particles were very pleafant to look 
upon, efpecially when the moyfture wherein they fwam 
(having aKo Globules on the furface as big as \ of a blood 
Globule) was evaporated ; for fome had in the middle a 
faint Ovale lhade, others Appeared as if they were made of 
leveral Ovales of unequal bignefs, others leemed to be fet 
round with fmall globules, others had no globules in the 
Circumference, but feveral in the middle; thefe Globules 
I believe were at firft fwimming in the Watry liquor un¬ 
der the Ovales, tho now they cleave to them by Acce- 
dent. 

Upon the Plate whereon I layd the Frog that I anato¬ 
mized I found leveral Animals moving in a watry blood, 
they were about half as long and half as broad as the Oval 
Particles, and about j-o or them might lye in the fpace 
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of a fand, thefe I had never feen in the pure blood, nor 
could I perceive them in the water that came out upon 
ripping the skin from the fiefn, or upon opening the bel¬ 
ly, or fqueezing the head of the Frog to make it lye quiet 
upon the Plate. At length in the moneth of June I met 
with fome froggs whole excrement was full of an innume¬ 
rable company of living Creatures, of different forts and 
fizes, the greateft fort were lhaped like Fig. F and of 
thefe I judged that 40. might be in the Ipace of a fand. 
The 2 d. fort had the fhape of Fig. G. thefe were but few 
in number. The 3 d fort was like our River Eeles as Fig. 
H. and thefe were more in number then the firft,- But 
the whole excrement befides was fo full of living things, 
that it feemed all to move, & 1 gueft there was not lefs 
then 1000 of the third fort in the Ipace of a land. From 
hence I concluded that the Animals found among the 
blood might come from my cutting a Gut. 

By the Way I obferved fomethingof the dammage that 
frigs may do to fijh-ponds, for T took out of lome of their 
Stomacks 8. 10 or more young fijhes. 

I took notice of a Imall vein, of about the thicknefs 
of a hair of my head, that when the blood was out of it, 
the Coat was like a frogs outward skin. 

ThefameCoat of the vein was made of threds or fi¬ 
laments runing by the fide of one another, juft as if they 
had been wound dole about a fmall round ftich, fo asto 
cover it all over.. Now if there be Capillarys in the body 
a 1000 times lefs then this which 1 examined, how thin 
muff the threds necelfarily be of which the Coat is made ? 
and how eafily muft thefe threds be feparated jtnd devided 
from one another, fo as to let the blood when it is very 
forcibly moved in the Artery s, ftart out between thetas 
and I was the more confirmed in this Opinion, upon 
fpreading hard the Coat of the vein, for 1 then law 
through it as through a hair five, hence may a probable 
account be given of St. Anthonys fire, red fn>elltngs,ov 
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the Small pocks, and perhaps the blood may be more 
gently drained through thefe paflages for the nourilhing 
of fbme parts of the body. 

I examined one of the Mufcles of the hinder leg of a 
frog, which confided of filaments, and thofe again of a 
great number of lefler filaments, but becaufe they had 
more rings in them then lhadformerl feen in the muf- 
cular threds of an Oxe, Fly, Gnat, Flea or Loufe, I have 
here reprefented part of one in Fig. I. fuch numerous rings 
I have fince met with in ihe filaments oi the Mufcle of a 
Lamb, taken from the rim of the Belly, near the hinder 
leg. From the indentings of thefe filaments I cannot on¬ 
ly iatisfy my felf how the limbs come to dand bent, when 
the mufcles are at red, but alfo why we can walk a longer 
time then dand dill,- and why our Arms when we walk 
do not hang down at their full length, ftretcht out by our 
fides ; but more backwards and forwards; for if the Arms 
fhould dill hang draitdown, then would oae M«/f/f be 
dretcht too much, and another bent or drawn up too 
clofej both thele things difagreeing with the Natural 
conditution of the Mufcle, and for this reafon it is, that 
when we dand a long time, we do not red equally upon 
both legs, but fird raife up one foot, then the other, touch¬ 
ing the ground only with the fore part of the foot, while 
the Mufcles of that leg red themfelves. 

1 have beeu puzzled why fome of the wrincles in the 
filaments of Fie Hi and Filh mufcles, were ferpentine, as I 
reprefented in my letter of the id. of March [Fig. iff. 
EEGHandlKL M.) but I confider that- the filaments 
lofe their roundnefs by being predhard upon one ano¬ 
ther. It is alfo probable that they may be bent after that 
manner by the evaporating of their moydure, which 
makes up f parts of their bulk: as Fig. k. is a Fi¬ 

lament Aihich had been round, but is now alterd by the 
evaporating of its moydure, and bended in as at «»where- 
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by the rings that were formerly {freight; appear Terpen¬ 
tine, as between 6 and y. 

In a letter of mine to Mr. Oldenburg (which was not 
publilhedj I affirmed, that Concoblion was not performed 
by an Acidliquor diflfolving our meat, but by the motion 
of the Stomach, and guts, wh ich bruifes, and breaks the 
meat to pieces. This motion is caufed by the Diapbragme 
preffing upon the parts of the lower belly, as often as we 
take breath ; in the fame manner as a bladder almoft 
full of water, is .molded and rolled between the hands. 
There is alfo a natural -warmth to be confidered in the 
Jtomach, and a natural folding or clofing it {elf, about the 
ViFluals which it holds, be it never fo little; but especi¬ 
ally there is a kneeding or contracting of themselves, re- 
marqueable in the Bowels of beafts, even after they are 
taken out of the body. I am lately more confirmed in this 
opinion , by my obfervations on the Excrements of a Codfijh. 
which I find to be made up of very fhort pieces of the Fi¬ 
laments of Fijh, appearing by the Microfcope like the Ihav- 
ings of ones Beard, for as in fome Creatures the taking of 
breath , fo in fifhes the moving of the Gills, caufesacom- 
preffion and dilatation in th & Jtomach, whereby the Ali¬ 
ment catchtin its folds, nipt a {under, and divided into 
fuch fmall particles as are fit for the nourilhment of their 
bod ies. Now if the Contrablion of the Jtomach befuppol- 
ed to happen no oftner then a man breaths in an hour, 
there will be about 3 ooo times: which will be quickly 
enough to waft, and tear in pieces a little fifh Swallowed 
down by a great one, although the teeth of the Devourer , 
and the Jcidjuice fhould contribute nothing to digejtion . 

Sometimes thefe threds are not to be found in the ex¬ 
crements, as perhaps when the Codfijh has been long eatchtj 
and without food, for then the thrteds are broken fo fhort- 
that they are no bigger when they are voyded,then fmall 
Globules , which I judged to be J of a bloodGlobule ^ When 
the. Codfijh has abundance of food, then the pieces of 
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threds are droven the fafter out of the ftomach , and 
through the Bowels, and therefore are the lefs broken and 
fhortned. 

Such like Filaments or pieces of flefh I have obferved 
in my one Excrements , which I conceive were made by the 
nipping of the folds of the Jlomacf: for tbefe Filaments 
are not ftrong, when there lye yut few of them together; 
or when we make a Cord or Rope of them, which upon 
llretching bears unequally; though in another cale a 
mufcle made up offeveral ofthefe filaments, and bearing 
epually in every part, may be very ftrong. 

I have often mamtaind among our Pybfclans, that tho 
the heart and Pulfe beat quicker then ordinary, yet the 
Circulation of the blood is not performed in letter time; 
and the reafons which I gave were thefe. The blood in 
many Feavorijh perfons is very thick, and therefore paffes 
flowly, and with difficulty, thro the (mailer Artery s, and 
requires a very ftrong beating in the heart to force its 
way. When the blood is thick and makes this refiftance, 
the heart upon contra&ing it felf, cannot force it all out, 
but a great part remains behind in the Ventricles. This 
remaining blood being over heated by the heart, makes 
that little blood which comes frefh out of the Veins, too 
hotlikewife; and in the mean time the heart not being 
able to free it felf of all the blood contained in its Cavities , 
cafts out only the thinner part, which is quickly fpent in 
the nourilhmentofthe body, whereby the blood ftill be¬ 
comes thicker, and circulates lefsfaft. lean not admit 
that the time of the circuite of the blood, Ihould be efti- 
mated by the number of Pulfes in an hour, and the capa¬ 
city of the Cavitys of the heart; for as the Lungs upon ex- 
piratiou are never totally without air, fothe heart in a 
well conftituted body, is never upon the Sijlolc abfolutely 
with out blood: I imagine alfo that when the heart is too 
full of blood (as I have before urged) its mufcles maybe 
fb far drained, and kept beyond their ufual bent, that 
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they would not be relaxed, tho the blood were very thin, 
and fit for motion; juft as we fee the bladder by being 
kept long too full of water, has the Mu fries fo reach t, that 
they can not be contracted. So alio the Eajle/ne People 
who would acquire to themfelves the- reputation of 
Saints , remain with their Limbs fo long ftretchtoutin 
one pofture, that they can not draw them back again. 
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